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ABSTRACT 
Suspended, accumulating (trap), and bottom (core) sediment 
samples were collected from :;ovcn sampl inq sites in Jenkins Sound, 
a coastal lagoon, near Stone Harbor, New Jersey.  Kach sample was 
analyzed for size distribution (dispersed and non-dispersed), 
organic carbon content, and clay mineralogy.  Smear slides were 
also examined.  In addition, suspended sediment concentrations and 
accumulation rates (trap samples) were estimated. 
Examination of trap and core smear slides indicate that the 
sediments are composed of fine sand-, silt-, and clay-sized 
mineral grains, polychaete fecal pellets, benthonic foraminifora, 
plant debris, and planktonic organisms.  Suspended sediment is 
composed of fine silt- and clay-sized mineral grains, plant debris, 
and planktonic organisms.  Fecal pellets and benthonic forams are 
not present. 
Accumulating and bottom mean sediment sizes range from 96.1 - 
5.9pm (3.38 - 7.40<}>) and 83.G - G.5um (3.58 - 7.26£) respectively; 
the mean size is controlled by distance from a local tidal channel. 
Suspended sediment mean sizes range from 3.6 - 5.1iim (8.13 - 7.62>J) 
and show no regular areal distribution. 
Comparison of dispersed and non-dispersed size analyses show 
that most samples were flocculated in situ. 
Suspended sediment clay mineralogies (average = 22 percent 
montmorillonite, 41 percent illite, 23 percent chlorite, 1-1 percent 
kaolinite) are distinctly different from trap-core clay mineralogies 
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(average - 9 percent montmorillonite, 58 percent lllite, 21 percent 
chlorite, 12 percent kaolinite) with no significant difference 
between trap and core samples.  These differences may reflect 
either biogenic alteration of clay mineral:; through production of 
fecal pellets, whose clay mineral comjjosition (6 percent montmoril- 
lonite, 66 percent illite, 28 percent kaolinite and chlorite) is 
similar to trap-core samples, or variations in particle size between 
the different populations. 
Between groups and at individual sampling stations, suspended 
sediment samples show the highest organic carbon content (X = 27.73 
weight percent), traps contain intermediate amounts (X = 6.87 weight 
percent), and core samples exhibit the lowest organic content (X = 
2.86 weight percent). 
Trap and core organic contents correlate with mean grain size. 
Although suspended samples have finest mean grain sizes and highest 
organic carbon contents, there is no correlation with size. 
Suspended sediment concentrations range from 40-80 mg/1. 
Accumulation rates arc variable and range from .06 - 3.64 gms/cm*"/ 
month.  Accumulation rates are apparently controlled by distance 
from incoming tidal channel and exposed cut bank or marsh. 
In general, suspended sediment size, clay mineralogy, and 
organic carbon content are distinctly different from associated 
trap and core values.  These differences reflect resuspension: 
either trap-core samples have undergone benthic alteration (which 
suspended sediments have not) or, resuspension results in a 
vertical segregation of particle sizes that gives rise to the 
differences, as organic content and perhaps mineralogy, are size 
dependent. 
INTRODUCTION 
Over the past 18,000 years, the eustatic rise in sea level 
has resulted in establishment of estuarine and barrier beach/tidal 
lagoon systems.  These distinct environments dominate the eastern 
and southern coasts of the United States.  Since their development, 
estuaries and coastal lagoons have apparently acted as sediment 
sinks for rapidly accumulating fine sediments.  Recent studies 
(Rusnak, 1967; Schublo, 1971; Kelley, 1975) in temperate climates 
indicate that estuaries and coastal tidal lagoons may be accumulat- 
ing sediment at rates ranging from 2-10 mm/yr. 
There are several mechanisms and/or processes which affect 
transportation and deposition of sediments within these estuaries 
and coastal lagoons.  The dominant mechanisms, tidal action, wind- 
wave action, flocculation, and biodeposition are discussed by 
Van Straaten and Kuenen (1958), Postma (1967), and others.  Although 
this study is concerned solely with a coastal lagoon complex, the 
previously mentioned estuarine processes are, in large part, 
applicable to the lagoonal environment. 
Estuarine and lagoonal sediments, which constitute the paralic 
facies situated between continental and marine environments, may 
have several origins.  The sediments may be terrestrial [largely 
fluvial deposits (Guilcher, 1969) although some aerosol (Windom, 
1975) material is commonly present), marine (resuspended continental 
shelf and beach deposits (Guilcher, 1969)], or reworked paralic 
deposits (Guilcher, 1969).  Local biogenic debris may also contri- 
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butc to these coastal sediments. 
Within the lagoonal complex, each of the sediment types is 
primarily transported by tidal currents (Postma, 1967) although 
secondary transport occurs in response to wind-wave action 
(Anderson, 1972).  Much of the sediment in transport is carried 
in suspension (Postma, 1967; Kran, 1975). 
Transport of fine-grained sediment over a tidal cycle results 
in a net landward movement due to settling and scour lag effects 
(Postma, 1967).  Lag effects are governed by the size and density 
of the particles and the magnitude of the tidal currents.  Sedi- 
ments larger than lOOjjm are usually transported as bed or salta- 
tion load in response to tidal currents.  Sedimentary particles 
smaller than 100pm are commonly transported as suspensate by tidal 
currents and may be deposited in waning currents which occur 
during flow reversals in the tidal cycle. 
In areas of sufficient current from tidal or wind-wave activity, 
bottom sediments may be resuspended.  Thus, sedimentary particles 
may be subject to several cycles of deposition and resuspension 
until they are finally incorporated into bottom sediments. 
Sedimentary particles transported within an estuary or lagoon 
may exist as individual particles or as flocculated agglomerates. 
Flocculation (Postma, 1967; Meade, 1972; Pryor, 1975) has been 
cited as an effective depositional mechanism in argilaceous sedi- 
ments.  It is suggested that flocculated agglomerates, due to their 
larger size have a greater probability of being deposited than the 
individual particles that comprise them.  Although flocculation 
has been attributed to occur in response to pollution from in- 
dustrial wastes (Postma, 1967) and excessive amounts of panicu- 
late organic sewage (Postma, 1967), the most often cited cause of 
flocculation is due to increased salinity concentrations (Postma, 
1967; Meade, 1972; Pryor, 1975).  Flocculation in estuaries is 
enhanced by the salinity gradient between incoming river water and 
saline oceanic water (Meade, 1972).  In coastal lagoons, where 
salinites  may approach that of open sea water, the sediments 
commonly exist in a flocculated state. 
In addition to inorganic sediment deposition as individual 
particles and/or floccules, the biological community may play an 
important role in affecting deposition and/or altering paralic 
sediments.  Invertebrate filter feeders (such as oysters, barnacles, 
tunicates, and copepods) ingest large quantities of organic and 
inorganic material within the l-5iim range (Haven and Morales- 
Alamo, 1972).  Following digestion, these organisms excrete fecal 
pellets which consist of agglomerated organic and inorganic 
material (5-10 percent undigested particulate organic matter and 
70-90 percent clay material) and range in size from 50-3000um, the 
size and shape being species specific.  Fecal pellet production 
in shallow water can be substantial.  Verwey (1952) estimated that 
between 25,000 and 175,000 metric tons of fecal material is 
deposited annually by mussels in the Wadden Sea, Holland.  From 
laboratory analyses, Lund (1952) estimated that an acre of oysters 
might deposit up to 7.6 metric tons of fecal material per year. 
In addition to the filter feeders, deposit feeders such as 
polychaetes ingest sediment within (at least) 10 cm of the sedi- 
ment-water interface and also excrete fecal ix^llets.  The benthic 
invertebrates rework the bottom sediments, mixing recent deposits 
with previously accumulated sediments. 
Benthic organisms may also play an important role in the 
resuspension of bottom sediments through feeding and/or movement 
(Rhoads, 1970; Rhoads and Young, 1970).  In addition, benthic 
dwellers tend to increase the water content in bottom sediments 
rendering them more susceptible to resuspension in response to 
tidal and wind-wave currents (Rhoads, 1970). 
Fecal pellet production from organisms living within the 
lagoonal environment may not only be important in aiding deposi- 
tion of fine sediments due to agglomeration, but may also play 
an important role in the alteration of the clay minerals. 
Anderson et al. (1958), Haven and Morales-Alamo (1972), and Pryor 
(1975) have suggested that the composition of ingested clay 
minerals may change in response to the acidity of the organisms 
digestive tract.  Thus, bottom sediment (including fecal pellet 
material) clay mineralogy may differ from that of the suspended 
sediment at the site of deposition. 
As the preceding discussion indicates, the dispersal/ 
depositional history of sediment within a coastal lagoon may be 
complicated.  Due to this complexity, bottom sediments may differ 
tcxturally, chemically and mincralogically from ovcrlyinq sus- 
pended sediments.  This study attempts to define and explain 
those differences which occur between suspended, accumulating, 
and bottom sediments and set constraints on the mechanisms 
which dominate deposition in a coastal lagoon at Stone Harbor, 
New Jersey. 
LOCATION AND ARKAL DESCR1PTION 
Tho area studied is located within the coastal lagoon complex 
that lies between Seven Mile Beach, a barrier island upon which 
the town of Stone Harbor is built, and the ma inland of south- 
eastern New Jersey (Figure 1).  Specifically, this study was con- 
ducted in Nichols Channel and Jenkins Sound (Figure 1).  The 
sound and its three main tidal channels, Jenkins Channel, Drum 
Channel,Dung-Thoro-Nichols Channel, are connected to the Atlantic 
Ocean by Hereford Inlet, southwest of Stone Harbor. 
There is virtually no fresh water drainage to Jenkins Sound. 
An extensive salt marsh system dominated by Spartina alterniflora 
(marsh grass) surrounds the periphery of the sound and is dissected 
by small intricate tidal channels. 
The general morphology of the barrier island and lagoonal com- 
plex has regained essentially unchanged since 1888 (Kran, 1975; 
Kelley, 1975) except for periodic dredging of the Intercoastal 
Waterway. 
Jenkins Sound is generally basin-shaped with maximum water 
depths (1.5 m at mean low water) occurring near the center of the 
lagoon.  Slightly deeper areas occur in the tidal channels which 
empty into Jenkins Sound, although discrete channels disappear 
within the sound itself.  Diurnal tides have a range of about 1.3 m 
and expose mud flats and marsh in the northern and northwestern 
(landward) reaches of the lagoon at low tide. 
y 
Figure 1 Location map of study area and 
sampling stations (after Kran, 
1975) . 
To date, there have been no hydrologic studio-; in Jcnkinr, 
Sound to determine the general circulation pattern. 
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SAMPLING PPOCFDURKS 
Three different types of samples, r,uspend6d sediment, 
accumulating sediment (sediment trap sample), and bottom sediment 
(bottom core sample), were collected from seven different station:; 
in Jenkins Sound (Figure 1).  Suspended sediment and accumulating 
sediment samples were collected at intervals of two to four weeks 
from August to October 1977.  One bottom sediment sample was 
collected from each sampling station during the entire sampling 
period. 
Field work was initiated on August 11, 1977 with emplacement 
of the sediment traps.  Suspended and accumulating samples were 
collected on September 11, September 24, October 8, and October 28. 
Bottom (core) samples were collected on October 8.  A list of 
samples collected during each sampling period appears in Table 1. 
Sample locations were selected to include a variety of sub- 
environments within the lagoonal complex.  Specifically, a tidal 
channel (station 7), a tidal delta (station 6) and mud flats 
(stations 1 and 2, randomly positioned) were chosen as sampling 
sites as well as other randomly located stations within the open 
sound (stations 3, 4, and 5). 
Initially, two sediment traps (8"(ht) x 4" (I.D.) PVC pipe 
with plastic bottoms) were implanted at each of the seven 
stations.  Each trap was inserted and staked into the bottom such 
that the top of the trap was approximately 3 inches above the 
sediment/water interface.  Figure 2 depicts the trap configuration 
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TABLK 1 
Sampling dates with samples collected 
Sample Collected* 
Sampling Period Date Suspended Trap Core 
"A" Sept. 11, 1977 Al-S Al-IT 
A2-S A2-1T 
A2-2T 
A5-S A5-1T 
A5-2T 
A7-S A7-1T 
A7-2T 
•D" Sept. 24, 1977     B2-S      B2-1T 
B2-2T 
"C" Oct. 0, 1977 Cl-S Cl-IT 
C1-2T 
Cl-C 
C2-S C2-1T 
C2-2T 
C2-C 
C3-S C3-1T 
C3-2T 
C3-C 
C4-S C4-C 
C5-S C5-1T 
C5-2T 
C5-C 
C6-S C6-1T 
C6-2T 
C6-C 
C7-C 
Dl-S D1-1T 
D1-2T 
D7-S D7-1T 
D7-1'T** 
D7-2*T*« 
'D" Oct. 28, 1977 
* First letter = Sampling period; First number = Station location; 
Second number = Trap number; Second letter = Sample type 
(S = Suspended, T = Trap, C =» Core) . 
**These samples were initiated on Sept. 24 but not recovered until 
Oc t. 28. 
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at a sampling station.  Prior to emplacement, each trap was filled 
with distilled water and frozen to preclude contamination during 
deployment.  During collection, the marker line (Figure 2) was 
followed and a plastic cap carefully placed over the trap so that 
it could be removed without contamination.  Once removed, the 
sample was transferred to a sealed plastic container. 
At each station, a suspended sediment sample was collected in 
addition to a sediment trap sample.  Suspended sediment samples 
were taken using a six liter PVC sampling bottle mounted horizon- 
tally on a weighted plexiglass frame (Kran, 1975).  This unit, 
with the frame resting on the bottom, collected a sample 30 cm above 
the bottom.  During collection, it was lowered to the bottom and 
allowed to remain there for several minutes so that any resuspended 
material would dissipate.  After collection and agitation to insure 
homogeneity, a representative one liter subsample was placed in a 
sealed plastic container. 
In addition, at each station, a bottom sediment sample was 
taken with a plastic sediment corer, 20 cm x 3.5 cm, which was 
slowly pushed into the bottom sediments by hand.  Once the top of 
the corer was flush with the sediment/water interface, a plastic 
cap was placed on the top and the core was dug out by hand.  After 
removal, another plastic cap was placed on the bottom of the core. 
All samples were collected as close to low tide as possible. 
As a result, the water depth at any station ranged from .3-1 meter. 
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ANALYTICAL PROCEDURES 
Prior to laboratory analysis, each of the sediment trap and 
core subsamples (top centimeter of original core) was suspended 
in 1 liter of distilled water.  This was not required for sus- 
pended sediment samples as 1 liter aliquots were taken in the 
field.  Each of the samples was analyzed for size distribution 
(non-dispersed and dispersed), clay mineralogy, and organic carbon 
content.  The relative clay mineralogy of fecal pellet material 
was also determined.  In addition, smear slides were prepared 
and examined for all samples.  Sediment concentrations of the 
suspended sediment samples and accumulation weights for the trap 
samples were calculated.  Individual analytical procedures are 
discussed below. 
Size Distribution.  A dispersed and non-dispersed size analysis 
for the 62.5pm - .63pm (4-10.6<J>) fraction of each sample was ob- 
tained by using a Model TA-II Coulter Counter following the pro- 
cedures outlined by Shideler (1976). 
A subsample of approximately 100 ml was taken from each sample 
and wet sieved through a 62.5pm (4<^) screen.  From this filtrate, 
a subsample of ^25 ml was reserved for Coulter Counter analysis 
using the 140pm tube aperture whose effective size range is 
64pm - 3pm.  The remaining filtrate was passed through 17pm nitex 
screen to remove all particles that might block the 30pm tube 
aperture.  An ^25 ml sample of this filtrate was reserved for 
Coulter Counter analysis of the size range 20pm - .63pm.  These 
lo 
two analyses for each sample were then combined mathemnt ically to 
produce a distribution of the fine fraction from 62.5>im - . 63.im 
(4-10.61)    (Jim Krajewski, personal communication). 
Coulter Counter analysis required that each sample be sus- 
pended in a weak electrolyte.  In all cases, the electrolyte used 
was 1soton iKCoulter Electronics, Hialeah, Florida).  The dispers- 
ing agent used for the dispersed size analysis of the fine fraction 
was sodium oxalate. 
Each of the samples (except suspended sediment samples) was 
also analyzed by standard sieving (Ingram, 1971) and pipetting 
(Galehouse, 1971) techniques.  A sufficient subsample (several 
hundred mis) was taken from each of the original 1 liter volumes, 
dispersed, and wet sieved through a 62.5iim (4£) sieve with the 
filtrate collected in a 1000 ml sedimentation cylinder.  A standard 
pipette analysis for the 32wm (5<J), 15.6;jm (6i,*>), 7.8tim (1$),   3.9um 
(8<*>) , 2.0tjm (9$) , and <2.0IJITI (>9<J) fractions was performed on the 
fine fraction (<62.5iim, >4$) . 
Due to the extremely small weights of the suspended sediment 
samples, pipette analyses could not be run.  Consequently, the 
dispersed size analyses for these samples are based entirely on 
Coulter Counter analyses.  The relative distribution of the 
particles finer than 32ijm (>5$) from Coulter Counter analysis is 
apparently accurate as it was virtually duplicated by pipette 
analysis (see below).  Thus, it is assumed that the suspended size 
analyses (with by for the majority of the sediment finer than 32^m 
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(>5$)) are accurate and comparable to the trap and core size 
distributions. 
Analysis of the fine fraction (<62.5um) of all samples was 
originally performed only by Ooulter Counter.  After analysis, it 
was determined that some of the coarser silt-sized particles 
(<62.5 - 32jjm (>4-5$)) had not been sized due to settling 
(particles should remain in suspension during analysis).  Since 
this size range (<62.5 - 32jjm (>4-5#) ) falls near to the modal 
size of some of the trap and core samples, a pipette analysis of 
the silt fraction was performed to supplement the Coulter Counter 
analysis.  Thus, the size distributions of the trap and core 
samples are a combination of sieve analysis (128 - 62.5um (3-4$)), 
pipette analysis (<62.5ym - 2.0pm and <2.0|]m (>4-9iJi and >9$)), 
and Coulter Counter analysis (<2.0ym - .63ijm (>9-10.6$) ) . 
A ratio of the relative abundances of the 10 and 10.6$ (.98 
and .63)im) fractions of the dispersed and the non-dispersed Coulter 
Counter analyses are used to indicate the degree of flocculation 
in the various samples.  These size fractions were chosen as they 
stowed the greatest relative change between the non-dispersed and 
dispersed state. 
Clay Mineralogy.  Subsamples (^25 ml) from core, fecal pellet, 
and trap samples and ^250 ml subsam|3les from suspended sediment 
samples were washed with distilled water, centrifuged, and decanted 
several times in order to remove any soluable salts.  The washed 
samples were resuspended in distilled water and 10 ml of dispersant 
IB 
(0.08 M sodium hexametaphosphate) war, added.  After shaking for 20 
minutes on a Durrcll wrist action shaker, the coarser than 62.bi.m 
(4c) fraction was removed by wet sieving.  F-ach sample was then 
treated in order to remove organic matter, calcium carbonate, and 
free iron prior to slide preparation and X-ray analysis. 
Removal of Organic Matter (Anderson, 1963).  A 30 ml aliquot 
of 4-6* sodium hypochiorite (NaOCl) was added to each sample.  The 
samples were placed in a hot water bath at 90 C for 25-30 minutes 
and stirred periodically.  The samples were centrifuged and decanted 
and the procedure was repeated a second and third time to insure 
complete organic removal. 
Removal of Calcium Carbonate (Jackson, 1969).  A 100 ml aliquot 
of sodium acetate (NaOAc) buffered with acetic acid to pH5 was added 
to each sample.  The samples were then placed in a hot water bath 
at 85°C for 30 minutes.  The samples were centrifuged and decanted 
and the procedure was repeated a second time. 
Removal of Free Iron (Jackson, 1969).  A sodium citrate, bi- 
carbonate-dithionite (CBD) treatment was used to remove free iron 
from each of the samples.  A 20 ml aliquot of 0.3 M sodium citrate 
and 2.5 ml of 1 M sodium bicarbonate was added to each sample. 
After being placed in a hot water bath at 75 C, 1 gm of sodium 
dithionite was added to each sample while stirring constantly for 
1 minute.  After five minutes, a second gram of sodium dithionite 
was added and the mixture was stirred continuously for 1 minute. 
After another five minutes, a third gram of sodium dithionite 
1^ 
was added; again with constant stirring for 1 minute. 
After completion of the treatments, each sample was washed 
witli distilled water, centrifuged, and decanted (three times) to 
clean the sediment particles.  After washing, each sample was 
again resusponded in distilled water and 10 ml of 0.08 M sodium 
hexametaphosphate added to disperse the particles.  Each sample 
was then centrifuged to separate particles larger and smaller than 
2pm (centrifuge rpm and duration calculations based on Waddcll's 
law).  The supernatent liquid (the <2iim fraction) was decanted 
and saved for analysis.  This procedure was repeated four times 
to insure complete fractionation. 
Subsamples of the less than 2iim fraction were used to prepare 
oriented slides for X-ray diffraction. Samples were mounted on 
glass slides by the filter membrane peel technique (Drever, 1973). 
Two slides were prepared for each sample. They were air dried and 
then £:>laced in an ethylene glycol atmosphere for at least 24 hours 
(Drunton, 1955). The slides were X-rayed immediately after removal 
from the ethylene glycol atmosphere. 
The slides were X-rayed on a Norelco wide angle X-ray diffrac- 
tometer with a scintillation counter, using nickel-filtered copper 
K„ radiation at 40 KV and 20 mA.  The following rate meter settings 
were used:  scale factor = 500, multiplier = 1.0, time constant = 
2 sec.  Each slide was scanned from 2  - 15 20  at S  per minute 
and from 24  - 26  2 0 at •»  per minute. 
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Clay mineral identification was based on the following 
characteristics: 
Montmorillonite is identified as a 17A diffraction peak 
upon ethylcnc ylycol treatment (MacEwan, 1944). 
Illite is recognized by a strong first order basal 
reflection at loX. 
Chlorite is identified by a strong second order reflec- 
tion at 7A although this reflection can also indicate 
Kaolinite.  The relative abundance of each mineral may 
o be determined by the relative peak heights at 24.9  20 
(kaolinite) and 25.2° 20 (chlorite) (Biscaye, 1965; 
Elverhjrfi and Rjrfnnigsland, 1978) . 
A polar planimeter was used to measure areas under the respec- 
tive diffraction peaks.  Each peak was measured twice and the 
average value was used to determine the relative clay mineral 
abundances.  The semiquantitative technique of Biscaye (1965) was 
i 
I 
used to convert peak areas to clay mineral percentages. 
Organic Carbon.  The organic carbon content (weight percent) 
of each sample was determined by weight loss after treatment with 
hydrogen peroxide (H^O ) .  A small subsample from each of the 
original 1 liter samples was dried and weighed.  Initially, 10 ml 
aliquots of 10% HO were added to each sample.  Subsequent aliquot: 
of 30% f! O^ were added to each sample until no further reaction was 
observed.  The samples were then dried and weighed.  Organic car- 
bon content was calculated based on the weight loss (Gross, 1971). 
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Smear Slides.  Smear slides were prepared by placing a few 
drops from each 1 liter sample on a petrographic slide.  The 
slides were then examined under binocular and petrographic 
microscopes. 
Suspended Sediment Concentrations.  Two 10 ml aliquots from 
the original 1 liter suspended sediment samples were filtered onto 
paired prewcighed .45um millipore filters.  The filters were dried 
and weighed so that suspended sediment concentrations could be 
calculated.  The filters were paired to account for filter weight 
loss due to drying. 
Sediment Trap Accumulation.  The weight of sediment accumulated 
in each trap was established by filtering two 10 ml aliquots onto 
paired preweighed ,45ijm millipore filters.  Each filter (with 
sediment) was dried and weighed and the total sediment weight 
calculated. 
Statistical Treatments.  Discriminant functional analysis 
(Dixon, 1962) was run on the relative clay mineral abundances of 
suspended, accumulating and bottom sediments.  The analysis tests 
whether or not two predefined groups (clay minerals) are statis- 
tically different.  The significance of the difference between the 
two groups is given by Snedecor's F-statistic and a measure of the 
separation distance between the two groups is given by Mahalanohis' 
2 
D  statistic. 
Linear regression and analysis of covariance was used in 
studying mean grain size-organic carbon content relationships in and 
among the different groups of samples (suspended, accumulating 
(trap), and bottom (core)).  Significance of regression lines 
are given by correlation coefficients (r values) and differences 
among group regression lines are given by Snedecor's F-statistic. 
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RESULTS AND DISCUSSION 
Visual examination of smear slides of the trap and core 
samples indicates that the sediments arc composed of fine sand-, 
silt-, and clay-sized mineral grains, fecal pellets (intact as 
well as fragments), benthonic foraminefera, plant debris (largely 
Spartina alterniflora; marsh grass), and planktonic organisms 
(diatoms). 
Suspended sediment samples are composed of fine silt- and 
clay-sized mineral grains, plant debris (same as above, although 
much finer-grained), and planktonic organisms (diatoms).  No fecal 
pellets or benthonic forams were observed in any of the suspended 
sediment samples.  In all samples (suspended, core, and trap), the 
fine sand and coarse silt particles (if any) exist individually; 
the medium/fine silts and clay-sized particles exist individually 
as well as in floccules. 
The majority of the fecal pellets observed are produced by 
polychaetes (David Royer, personal communication).  They range from 
.05 - .2 mm in intermediate diameter and from .1 -.5 mm in maximum 
diameter.  They are ubiquitous throughout the study area in the 
trap and core samples.  Highest concentrations of fecal pellets, 
however, (up to 20 percent of bottom sediments) were observed at 
stations 1 and 2.  Presumably a significant polychaete population 
exists in the central and landward reaches of the lagoon; a 
conclusion corroborated by the presence of polychaete tubes in 
cores 1-5 but absent from cores 6 and 7.  In these areas (stations 
24 
6 and 7) water velocities are too great and mud concentration:; 
(needed for polychactc tube construction (David Roycr, personal 
communication) are too low to support a large polychaete population. 
Pellets produczd in areas of sufficient tidal current (such a:; 
near station 5) are subject to transport as bed or saltation load 
where they tend to move with the fine sand fraction (128 - 64um). 
They are apparently distributed into areas characterized by little 
pellet production (stations 6 and 7), where tubes are rare or 
absent. 
The fecal pellets, which are agglomerations of fine silts and 
muds, are apparently more resistant to erosion and transportation 
than the individual particles that comprise them.  Pellets were 
found in cores (station 6) where the constituent particles are 
impoverished in the non-dispersed sediment, probably reflecting 
winnowing.  It would appear that fine sediments have a greater 
chance of being deposited as pellets than as individual grains. 
The results of the dispersed size analyses (Appendix 1, Table 
2) indicate that there is a strong areal control on the distribu- 
tion of bottom sediments within Jenkins Sound (Figure 3).  There 
is a decrease in the bottom sediment mean particle size (83.6 - 
6.5um; 3.58 - 7.26i*>) with increasing distance from the major 
tidal channels, generally from the south and southeastern to north 
and northwestern sections of the lagoon.  The bottom (core) sedi- 
ments at station 7 are slightly finer than at station 6 because 
the core sample was actually taken a few feet to the point bar side 
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Figure 3.  Mean phi size of bottom (core) sediments 
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of the channel where slightly finer sediments (relative to the 
channel and associated tidal delta) occur. 
Averages of the mean (phi) sizes (Table 2) for trap samples 
also reflect a decrease in the mean particle size (96.1 - 5.9,:m; 
3.38 - 7.40$) with increasing distance from a major tidal channel 
(Figure 4).  The average particle size at station 1 (5.9wm; 
7.40$) is slightly higher than at station 2 (5.4)im; 7.53$) due 
to an anonalously low mean phi size of sample C1-2T that was com- 
puted in the average. 
Trap samples show a relatively finer mean particle size than 
their respective bottom (core) samples (Table 2).  Presumably this 
reflects discrimination of the traps against bed and coarse 
saltation loads.  The difference in mean phi sizes between trap 
and core sediments (Table 2) ranges from a maximum of 2.79^-units 
(station 5) to minimums of . 14(*-units (station 1) and .34 (station 
6) . 
In areas characterized by strong tidal currents (such as 
stations 6 and 7), there is apparently a coarse saltation load 
that is able to enter the sediment traps and is just slightly 
finer than the associated bottom (saltation and bed load) sedi- 
ments.  As a result, there is little difference between core and 
trap particle sizes. 
Where tidal channels empty into the lagoon, the tidal 
velocities decrease, and apparently the coarser portion of the 
saltation load is unable to overcome the 3 inch barrier (Figure 2) 
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Figure  4.   Average  mean  phi   size of  accumulating   (trap)   sediments. 
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and is not trapped (as at station 5).  The currents, however, are 
sufficient to transport a relatively coarse bed load (or very near 
bottom saltating load) which contributes to the bottom sediment*; 
and thus gives rise to the large discrepancy in the sizes of the 
particles found in the bottom (core) and trap samples at station b. 
Further back in the lagoon, velocities are apparently so low 
that neither traction or saltation transports large particles and, 
apparently, suspension transport becomes increasingly important. 
Thus, at station 1 there are very fine particles in both the 
traps and bottom (core) sediments, with just slightly finer parti- 
cles in the traps. 
At a given station, the suspended sediment samples show the 
finest mean size ranging from 4.6 - 3.6iim (7.75 - 8.13$) (Table 2). 
It is also evident (from suspended-trap and suspended-core A values, 
Table 2) that the mean grain sizes of the trap and core samples 
approach that of the suspended sediment samples in the landward 
(north and northwestern) reaches of the lagoon.  Thus, in these 
areas (especially stations 1 and 2), apparently much of the 
deposition takes place from suspension. 
The mean grain sizes of individual suspended sediment samples 
are very similar ranging from 3.6 - 5.1iim (8.13 - 7.62$) (X = 4.4um 
(7.84<>) ; o = 17i}>) .  There is no coherent areal distribution of 
suspended sediment mean grain sizes within the study area (Figure 
5) . 
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Figure   5.     Average  mean  phi   size of  suspended  sediments. 
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In comparing Coulter Counter analyses of the diujxir.'jed and 
non-dispersed fine fraction of each sample, it is evident that 
practically all samples existed in a flocculated state as collected. 
Although no absolute inferences as to the degree of flocculation can 
be made, a relative degree is inferred by comparing the 10 and 
10.6$ fractions of the dispersed and non-dispersed size analyses 
(Table 3).  A ratio greater than 1 indicates an increase in the 
relative abundance of the particles in the 10 - 10.6>< range of the 
dispersed samples, and thus indicates flocculation.  There arc no 
significant differences in "degree of flocculation" among the three 
groups of samples (suspended, trap, and core). 
The three different types of samples (suspended, trap, and 
core) each show different mean relative clay mineral compositions 
(Table 4) .  Of the four types of clays identified, montmorillonite 
and illite abundances are the most variable, ranging from 8-22 
percent montmorillonite (8 percent traps, 14 percent cores, 22 per- 
cent suspended) and 41-60 percent illite (41 percent suspended, 46 
pe-cent cores, 60 percent traps).  Chlorite and kaolinite values 
are less variable (chlorite, 20-26 percent; 20 percent traps, 23 per- 
cent suspended, 26 percent cores; kaolinite, 11-14 percent, 11 per- 
cent traps, 14 percent cores, 14 percent suspended).  Individual 
sample analyses are shown in Appendix 2. 
To establish whether or not trap and core samples differed, 
a two group discriminant function analysis was applied to the clay 
mineral data.  In addition, each of these populations (trap and 
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TABLE   3 
Ratio of   relative   abundances   of   the   10  and  10.6S   fraction: 
of  dispersed  and  non-dispersed  Coulter Counter  analyses. 
Mean and  standard  deviations   for  each  group  is  also  given. 
(104   +   10.6?)   Dispersed 
(10<J>   +  10.64-)   Non-Dispersed 
Al-S 1.29 
Cl-S 3.14 
Dl-S 1.00 
A2-S 1.47 
B2-S .39 
c 
o 
o   o        ,,-,   _ ,    .,., X   -   2.05 
to  ,H i~^~O J. JJ 
C3-S 3.83 o   =   1.35 T>    § 
C 
a 
a, 
w 
D 
G, 
<0 V) 
Wl o 
H i-H 
a, 
b 
cr> «J 
c w 
•H 
•W 4J 
fl c 
rH a 
3 
"0 
o O 
o to 
< 
A5-S 1.67 
C5-S 4.14 
C6-S 1.00 
A7-S .58 
D7-S 2.73 
Cl-C 2.44 
g   D,      C2-C 2.75 
5   §       C3-C 2.00 -   _ 
~ 
w
       C4-C 3.29 X   ~   2'42 
C5-C 1.60 o   =      .55 
C6-C 2.20 
o   c ■u   E 
m T)       C7-C 2.67 
o 
Al-lT .63 
Cl-lT 3.33 
C1-2T 1.90 
D1-1T .72 
D1-2T 6.33 
A2-1T 1.50 
A2-2T 2.50                X   =   2.71 
B2-1T 2.57 
B2-2T 1.27 
C2-1T 6.33 
C2-2T 2.86 
C3-1T 3.00 
C3-2T 7.67 
A5-1T 2.50 
A5-2T 2.30 
C5-1T 3.33 
C5-2T 2.00 
C6-1T 2.30 
C6-2T 2.56 
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TABLE   3   (cont.) 
(10     +   10.6  )   Dispersed 
(10     +   10.6   )    Non-Dispersed 
2.09 
1.44 
1.73 X   = 2.71 
2.88 o   = 1.75 
1.24 
34 
TABLE 4 
Relative clay mineral compositions for 
suspended, accumulating (trap), and bottom (core) samples. 
M 
Suspended X = 22% X = 41% X = 23% X s=z 14% 
Sediment o = 5.0% o = 30% 0 = 1.6% 0 - 1.7% 
Accumulating 
(Trap) 
Sediment 
X 8% X 60% X 20% X 11% 
0 ~~ 5.6% 0 = 12.0% 0 ~ 5.5% 0 ™* 3.0% 
Bottom 
(Core) 
Sediment 
X 14% X 46% X 26% X 14% 
0 2.8% 0 2.5% o 1.6% o 1.0% 
M = Montmorillonite 
I = Illite 
C = Chlorite 
K = Kaolinite 
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core) was tested against the suspended sediment population to 
define any statistical differences that may exist. 
Results of the discriminant function analysis (Table 5) show 
that the suspended sediment samples differ significantly (00 j>cr- 
cent confidence level) from both the core and trap samples 
(Ft*,_ > 5.20 for suspended vs. cores and F**_ _ > 4.11 for sus- 4,13 4,27 
ponded vs. traps).  The analysis showed no significant difference 
between the trap and core sediment relative clay mineralogies at 
the 05 percent confidence level (F*  .. < 2.23); as a result, they 
will be considered as one group. 
Comparison of the mean clay compositions of the suspended 
sediment samples and the trap-core sediment samples  (Table 6) 
indicates that the suspensate is relatively enriched in mont- 
morillonitc (22 percent suspended, 9 percent trap-core) and depleted 
in illite (41 percent suspended, 58 percent trap-core).  The 
chlorite and kaolinite values are fairly constant, changing 
little between the two populations (chlorite:  23 percent suspended, 
21 percent trap-core; kaolinite:  14 percent suspended, 12 percent 
trap-core). 
The observed differences between suspensate and bottom-trap 
sediment clay mineralogies may be attributed to one or two controll- 
ing mechanisms.  Previous studies (Pryor, 1975; Anderson et al., 
1958) have shown that benthic organisms (due to the high acidity 
of their digestive tracts) may alter the compositions of ingested 
clay minerals.  The altered clay minerals are then excreted as 
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TABLE: 5 
Statistical values for discriminant function analysis 
of relative clay mineralogy of suspended, accumulating (trap), 
and bottom (core) sediment samples. 
2 
Test N DF F D 
Suspended 
vs. 
Accumulating 32 4,27 18.79** 11.13 
(Trap) 
Suspended 
vs. 
Bottom 18 4,13 8.63** 10.62 
(Core) 
Accumulating 
(Trap) 
vs. 26 4,21 1.96 1.94 
Bottom   (Core) 
N  = Total Number of Samples 
DF = Degrees of Freedom 
F  - Snecdors F Statistic 
D2 = Mahalanobis' Distance Value 
** = Significant at 99 Percent Level 
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TABLE   6 
Average   and   standard  deviation  of   relative   clay 
mineral   compositions of  suspended  and  accumulating   (trap)- 
bottom   (core)   samples.     The   relative  clay mineralogy of 
fecal  pellet  material   is  also  shown   for  comparison. 
MI C K 
Suspended X = 22% X = 41% X = 23%     X = 14% 
Sediment o = 5.0% o = 3.0% o = 1.6%    a   =   1.7% 
Accumulating 
(Trap) - X = 9% x = 58% X = 21%    X = 12% 
Bottom (Core) o = 5.6% o = 12.0% o = 5.4%    o = 2.9% 
Sediment 
Fecal Pellet         6% 66% 28%* 
M = Montmorillonite 
I = Illite 
C = Chlorite 
K = Kaolinite 
♦represents Kaolinite + Chlorite 
38 
fecal pellets and subject to transport and/or deposition.  Thus, 
if pellet production is significant, the bottom sediment clay 
mineralogy may be substantially different from that of the 
suspended sediments. 
To corroborate this hypothesis of biogenic alteration of 
clay minerals, the clay mineralogy of some (homogenized) fecal 
pellet material from the study area was examined.  The mineralogy 
of this material (Table 6) is similar to the core-trap clay 
mineralogy.  Thus, fecal pellet production may give rise to the 
differences in clay mineral composition observed between suspended 
and trap-core samples. 
Pryor (1975), studying in the south and southeastern U.S. 
reports that biogenic alteration of suspended sediment results 
in a relative increase in the abundance of kaolinite with relative 
decreases in montmorillonite, illite, chlorite, and mixed layered 
clays.  The results of this study show a relative increase in 
illite with relative decreases in montmorillonite, chlorite, and 
kaolinite.  These differences in results may be due to different 
species of organisms living in the two areas and most likely, 
different analytical techniques.  The relative clay mineral abun- 
dances reported by Pryor (1975) were based on peak heights and 
not on peak areas as in this study. 
It is also possible that the clay mineralogy is controlled 
by particle size variations between samples.  Several authors 
(Grim, 1968; Gibbs, 1966; Arcaro, 1978) have shown that clay 
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mineral distributions are size dependant.  Apparent variation:; in 
the relative clay mineral abundances within a study may be due 
simply to variations in the size distribution of the ■2um fraction. 
A plot of the mean phi size vs. percent montmorillonite for 
each sample (Figure 6) does not suggest that the relative abun- 
dance of montmorillonite is strongly controlled by size.  However, 
the suspended sediment samples characteristically show the finest 
mean and highest montmorillonite values.  Nevertheless, in this 
study area, any given mean phi size shows a wide range of a given 
clay abundance (Figure 6). 
There is apparently no areal control of relative clay mineral 
abundances of either the suspended, trap or core samples (Table 7). 
The organic carbon content of each of the samples  is tabulated 
in Appendix 3.  It is evident (Table 8) that, as groups, the sus- 
pended sediment samples show the highest and most variable organic 
carbon content (X = 27.73 weight percent, o = 8.99 percent), trap 
samples were intermediate (X = 6.87 weight percent,  o = 4.92 per- 
cent), and the core sediment samples are lowest (X = 2.86 weight 
percent, o = 1.77 percent.  The same relationship holds true when 
the organic carbon weight percents of the suspended, trap, and 
core samples for a given station (mean value) are compared (Table 
8).  Generally  though, che trap and core values are similar to 
each other  and distinctly different from the suspended sediment 
values. 
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TABLE 7 
Average clay mineral compositions for suspended, 
accumulating (trap) and bottom (core) samples at each station. 
Values represent relative percent abundance. 
4J 
C 
STATION M I C K 
13 
O V, i 1 22 41 23 14 
i 2 23 41 24 12 
3 26 38 23 13 
i 5 22 43 22 13 
04 6 22 40 23 15 
in 
3 7 16 44 24 16 
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e 1 6 59 23 12 
2 5 67 18 10 
V) 3 19 43 25 13 
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M = Montmorillonite 
I = Illite 
C = Chlorite 
K = Kaolinite 
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TABLE G 
Average weight percent organic carbon for suspended, 
accumulating (trap), and bottom (core) samples at each station. 
Station Organic matter (weight percent) 
T1 
<D •U 
X) c t/1 
c o 0) 
Q) u r-t 
U, •H a. 
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D QJ rg 
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7 
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Within the study area, there is a regular (areal) increase 
in the organic carbon content of the core and trap samples from 
station 7 to station 1 (Figures 7 and 8, Table 8).  Since 
there is also an areal control on the distribution of mean grain 
sizes in the study area, it appears that the organic carbon dis- 
tribution may reflect the distribution of mean grain sizes. 
Regression analysis shows that a strong linear relationship 
exists between the mean grain size and organic carbon content of 
the trap and core samples (r = .90 for trap samples; r = .96 for 
core samples, Figure 9).  Suspended sediment samples show no 
apparent correlation of organic carbon with mean grain size (or 
location)(r = .23, Figures 9 and 10).  Although there is no 
grain size-organic carbon relationships within the group, suspended 
sediment samples (as a whole) do show the finest mean grain size 
and highest organic carbon content,(Figure 9). 
Analysis of covariance was used to determine if the regression 
lines on the trap and core samples (Figure 9) are identical or 
parallel.  The results indicate that there is no single regression 
line common to both groups (F = 15.22; F = 2.11, 90 CRIT (•:, 8} 
percent confidence level).  The analysis also shows that the two 
individual lines (trap and core) are not parallel (F = 15.33; 
F
     ,, ^v 
=
 3.46, 90 percent confidence level). CRIT (1,8) * 
From the regression lines (Figure 9), it is evident that the 
trap samples show a greater enrichment of organic carbon with 
decreasing mean particle size (increasing phi size) than the core 
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Figure 7.  Mean weight percent organic carbon of accumulating 
(trap) sediment samples. 
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Figure 8.  Weight percent organic carbon of bottom (core) 
sediment samples. 
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Figure 9.  Plot of mean organic carbon weight percent vs. 
average mean phi size for accumulating (trap) 
sediment samples (A), bottom (core) sediment 
samples (B), and suspended sediment samples (C) 
Numbered data points indicate sampling station. 
Equations = least squares regression lines. 
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Figure 10.  Mean weight percent organic carbon of suspended 
sediment samples. 
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<9 
samples.  This difference probably reflects enhanced biochemical 
decomposition and reworking by benthic organism:; (oviait and Nixon, 
1975) in the bottom (core) sediments. 
It is not clear why the suspended sediment organic contents 
(Table 8) are so variable.  Roman and Tcnone (1978) reported up to 
50 percent variability in particulate organic matter and chloro- 
chyll over a tidal cycle in Buzzards Bay, Maryland.  Although the 
samples for this study were collected well within a single tidal 
cycle, it is possible that the data reflects a real local varia- 
bility.  It is also possible that the analytical technique is not 
very accurate when dealing with such small amounts of sample (less 
than 100 mgs). 
The suspended sediment concentrations observed in the study 
area agree with the values reported by Kran (1975) .  Although 
sediment concentrations at a given station are rather variable 
(40 - 80 mg/1 at station 1, for example; Appendix 4), the average 
values for each station (Table 9) are rather constant at about 
60 mg/1 (X = 61.90 mg/1, o = 8.36) and show no real areal control. 
2 
Estimations of the accumulation rates (gms/cm /month) for 
each sediment trap are extremely variable (Appendix 5).  The 
average accumulation rates at each station (Table 10) indicate 
that stations 6 and 7 have the highest values (1.29 and 3.64 
2 "> 
gms/cm /month, respectively), station 3 the lowest (.06 gms/cm / 
month), and stations 1, 2, and 5 are intermediate (.95, .55, and 
2 
.49 gms/cmVmonth, respectively) .  it appears that factors affect- 
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TABLE 9 
Average suspended sediment concentration! 
at each station (mg/1). 
Station mg/1 
1 60. 
2 53. 
3 80.* 
4 60.* 
5 60. 
6 60.* 
7 60. 
*only one value for these stations, 
thus it does not represent an average. 
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TABLE 10 
Average sediment accumulation rates 
at each station (gms/cm /mth). 
Station gms/cm /mth 
1 
2 
3 
5 
6 
7 
52 
.95 
.55 
.06 
.49 
1 .29 
3 .64 
I 
ing accumulation rates at a given station include the distance from 
the incoming tidal channels and distance from exj>osed cut banks or 
marsh.  Thus, stations 5, G, and 7 show relatively high accumula- 
tion rates that decrease from station 7 to station 5 (increasing 
distance from tidal channel) apparently due to entrapment of the 
saltating population.  Station 3, which is relatively isolated from 
any incoming tidal channels and marsh banks, shows the lowest 
accumulation rates.  Stations 2 and 1 show increasing values, 
probably duo to their proximity to the margin of the marsh.  In 
these areas, it is possible that there is a high rate of resuspen- 
sion of bottom sediments due to the shallow depths and erosion of 
exposed cut banks by wind-waves and tidal currents. 
It should be pointed out that the variability of the accumula- 
tion rates at station 2 is largely controlled by biological influ- 
ence.  A fish ("clam cracker" or "toad fish") was found nesting in 
trap samples A2-2T and B2-2T at the time of recovery.  Hence, their 
values were not computed into the mean for station 2. 
As the preceding discussion indicates, bottom (core) and 
accumulating (trap) samples are similar in their relative clay 
mineral compositions and organic carbon content while suspended 
sediment values are distinctly different.  In addition, sediment 
trap samples show coarser mean grain sizes than the suspended 
sediment samples (at the same location), and in most cases are 
similar to the adjacent bottom sediment sizes.  These observations 
seem to indicate active resuspension of bottom sediments. 
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Apparently, there exists a well-mixed zone within at least 7.6 en 
(3 inches = height of traps) of the sediment/water interface that 
is composed of accumulating and resuspended bottom material.  With 
an exponential decrease (away from bottom) in suspended j>article 
concentration due to resuspension (Schuble,  1972), it is possible 
(at least on the days of sampling) that only a small proportion of 
resuspended material exists 30 cm (suspended sediment sampling 
height) from the wator/sediment interface.  If this is the case, 
suspended sediment samples in this study consist of relatively 
"virgin" sediment transported to the lagoon which has been largely 
uninfluenced by benthic activity.  The bottom sediments have been 
subject to benthic activity which may alter relative clay mineral 
compositions and organic content. 
It is also possible (and perhaps more viable) that resuspen- 
sion of bottom sediments leads to a vertical size segregation. 
Smaller and/or less dense particals are more likely to be trans- 
ported in the upper portions of the water column while larger/ 
denser particles are retained nearer the sediment/water interface. 
Thus, major differences in the clay mineralogy and organic con- 
tent between suspended and trap-core sediment may reflect a verti- 
cal size segregation, as organic content, and perhaps mineralogy, 
are size-dependent. 
54 
CONCLUSIONS 
The conclusions cf this study arc: 
1) At a given sampling station, suspended sediment samples show 
the finest mean grain size (3.6 - 4.2ijm; 8.13 - 7.894), accumulat- 
ing (trap) sediment samples are intermediate (5.4 - 96.1um; 7.53 - 
3.38$), and bottom (core) sediment samples have the coarsest mean 
size (6.5 - 95.4jim; 7.26 - 3.39$). 
2) The mean particle size of accumulating (trap) and bottom (core) 
sediment samples at a given station is controlled by that station's 
distance from tidal channels.  There is apparently no areal control 
in the distribution of the mean size of the suspended sediment 
samples. 
3) Most all samples show some degree of flocculation. 
4) There is no significant difference between trap and core rela- 
tive clay mineralogies (average composition for the two samples is 
montmorillonite 9%, illite 58%, chlorite 21%, and kaolinite 12%) 
although both are statistically different from suspended sediment 
clay compositions (average composition is montmorillonite 22%, 
illite 41%, chlorite 23%, and kaolinite 14%).  The difference in 
clay mineral compositions between the two groups may be due to 
biogenic alteration of the suspended sediments or control by 
contrasting particle size distributions. 
5) There is apparently no coherent areal variation in clay 
mineral compositions. 
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G)  The organic carbon content (woiqht percent) <it a given station 
is highest in suspended sediment samples (20-37%), intermediate 
in trap samples (2-11%), and lowest in bottom (core) samples 
(1-5%). 
7) The organic content of the trap and bottc»m (core) samples 
shows a strong correlation with mean grain size.  There is apparently 
no such correlation for the suspended sediment samples. 
8) Suspended sediment concentrations range from 40-80 mg/1. 
There is no well-defined areal distribution of the sediment concen- 
trations. 
9) Sediment accumulation rates within the study area are extremely 
2 
variable (.06 - 5.54 gms/cm /month) and are apparently controlled 
by distance from incoming tidal channel and exposed cut bank or 
marsh. 
10) Trap sediment samples more closely resemble bottom (core) sedi- 
ment samples than suspended sediment samples.  This may be due to 
resuspension.  Either bottom (core) - trap sediment samples have 
undergone benthic alteration (which suspended sediments have not) 
or, resuspension results in a vertical size segregation that gives 
rise to the differences, as organic content, and perhaps mineralogy, 
are size-dejaendent. 
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APPENDIX   2 
Semi-quantitative  clay mineral  compositions  of  suspended, 
accumulating   (trap),   bottom   (core),   and   fecal  pellet  samples 
Al-S 
Cl-S 
Dl-S 
•u G A2-S 
j= B2-S 
n C2-S 
to 
C3-S 
LO    0) 
r-H 
T3    Oi 
o e 
•o  S A5-S 
G   CO 
o C5-S 
C6-S 
A7-S 
D7-S 
w 
^ o 
a> r-i Cl-C 
o   I C2-C 
— co C3-C 
B *J C4-C 
o   c 
t!  £ C 
o 5 C7-C 
CJ 
CO 
A1-1T 
C1-1T 
JJ C1-2T 
c Dl-lT 
| D1-2T 
T> 
a A2-1T 
^ A2-2T 
ft w B2-1T ra   o 
,H r} B2-2T E-"   Q< 
— § C2-1T 
CP w C2-2T 
c 
<-• C3-1T 
^ C3-2T 
| A5-1T 
o A5-2T 
C5-1T 
C5-2T 
M 
26 37 23 14 
28 40 20 12 
13 44 26 17 
20 44 23 13 
22 42 23 13 
27 37 23 13 
26 38 23 13 
18 45 23 14 
26 42 20 12 
21 40 23 15 
17 45 24 14 
16 43 24 17 
12 50 25 13 
12 49 26 13 
10 49 27 14 
14 45 27 14 
15 44 26 15 
18 46 23 13 
4 75 13 8 
5 60 22 13 
6 58 23 13 
8 59 22 11 
6 59 23 12 
5 75 14 6 
5 75 12 8 
6 57 23 14 
6 57 24 13 
5 74 13 8 
4 61 23 12 
19 43 25 13 
19 43 25 13 
4 75 13 8 
4 75 13 8 
11 48 27 12 
23 40 23 12 
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APPENDIX   2   (cont.) 
M 
5 60 23 12 
5 59 23 12 
5 76 12 7 
5 76 12 7 
13 46 25 16 
6 53 25 16 
10 50 26 14 
<3   w C6-1T 
u   o 
H -4 C6-2T 
cn § A7-1T 
•H A7-2T 
TJ   c D7-1T 
rH    0) 
3   B Dy-l'T 
l'i        D7-2'T 
U   10 
Fecal Pellet    6    66    28* 
M = Montmorillonite 
I = Illite 
C = Chlorite 
K = Kaolinite 
♦represents Kaolinite + Chlorite. 
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APPENDIX 3 
Organic carbon (weight percent) of suspended, 
accumulating (trap), and bottom (core) sediment 
samples.  Mean and standard deviation values for 
each group are also given. 
wt.% organic matter 
Al-S 46 
Cl-S 27 
Dl-S 39 
A2-S 17 
-O B2-S 30 X   =   27.73% 
a)   w 
C7-C 1 
a   =     8.99% 
w   v C2-S 25 
a   & C3-S 20 
5 A5-S 20 
w C5-S 24 
3 
C6-S 35 
A7-S 39 
— o cl-C 5 
n  Oi C2-C 4 
3   § C3-C 4                   X   =   2.86% ■— VI C4-C 4 
§£ C5-C 1                  0=1.77% 
■u   E C6-C 1 
0) to 
Al-lT 16 
Cl-lT 10 
C1-2T 10 
Dl-lT 9 
D1-2T 10 
«o   w             A2-1T 8 
H ,H            A2-2T 20 
~  B            B2-1T 7                   X   =   6.87% 
c (/>            B2-2T 12 
*J  t!            C2-1T 7 
•H   a            C2-2T 15 
| '"g            C3-1T 5 
o  vi             C3-2T 10 
< 
A5-1T 5 
A5-2T 7 
C5-1T 4 
C5-2T 6 
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o   =   4.92% 
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APPENDIX 3 (cont.) 
wt.% organic matter 
A7-1T 1 
A7-2T 1       x = 6-87* 
D7-1T 1       0 = 4.92% 
D7-1'T 3 
D7-2'T 2 
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APPENDIX 4 
Suspended Sediment Concentrations (mg/1) 
mg/1 
Al-S 80 
Cl-S 60 
Dl-S 40 
u                     A2-S 60 
g        B2-S 60 
5 C2-S 40 
6 X               C3-S 80 
» %             c4_s 60 
g       A5-S 60 
ft        C5-S 60 
w
        C6-S 60 
A7-S 80 
D7-S 40 
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APPENDIX   5 
Estimation of  sediment  accumulation   rate: 
for   trap  samples   (gms/cm2/mth). 
2 gms/crn /mth 
A1-1T .34 
Cl-lT .69 
C1-2T 1.01 
Dl-lT 1.28 
w           D1-2T 1.42 
a          A2-1T .37 
3          A2-2T .02 
10 
^          B2-1T .72 
g          B2-2T .09 
%          C2-1T .20 
•O           C2-2T .75 
<u 
to 
_          C3-1T .07 
%          C3-2T .06 
H          A5-1T .9 3 
^         A5-2T .77 
c          C5-1T .12 
t|         C5-2T .14 
3          C6-1T 1.20 
3          C6-2T 1.38 
u 
<          A7-1T 1.87 
A7-2T 2.52 
D7-1T 5.02 
D7-1'T 5.54 
D7-2'T 3.27 
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